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Most of the estimates of C02 emissions from fossil fuels in the year
2030 lie in a range between about 10 and 30 gigatons of carbon (Gt of
C). Thus, based on a review of past projections, it appears that the
range of estimates of energy consumption 50 years hence is a factor of
2 or more, and consequent CC>2 emissions show a range of a factor of 3
or more.

It should become clear that the range of estimates is wider than the
range of approaches. The large differences in the estimates are trace-
able in almost all cases to the sensitivity of the models to differences
in estimates of the variables or parameters. Most prominent are assump-
tions about rates of population growth, economic growth, the ratio of
energy demand to economic activity, and the mix of supply sources that
will meet energy demand. Brief descriptions of the major projections
in the three categories follow.

2.2.2 Projections Based on Extrapolations

The extrapolative (A) models are essentially one-equation global models.
There are no nations, no economic sectors, no GNP or population projec-
tions. In these models, an idealized resource depletion function is
customarily used to project the evolution of annual releases through
future centuries. There are usually three key variables in the func-
tion. One is the total resource of carbon-based fuels. The second is
the initial growth rate. The third is a parameter that embodies judg-
ments about the future pattern of exploitation of the resource.  It can
be set such that peak exploitation occurs when the resource is, for
example, 20% depleted, with the possible intention of reflecting a con-
sumer response to rising prices. Or, it can be set to draw different
patterns of exploitation, for example, short and intensive, or gradual.

In the very long run (past 2100) , the key variable determining
buildup in this approach is the total carbon resource. The studies
have typically taken a number in the vicinity of 5000 Gt of C for the
total carbon resource. Such a figure is not out of line with estimates
of ultimately available resources, although it is a factor of 10 larger
than today's proved recoverable reserves (see World Energy Conference,
1980).

In the medium run (up to 2100) , the central variable determining the
(X>2 buildup in simple extrapolation models is the initial growth
rate. It has been common in the literature to base this variable on
work of Rotty (1977), who estimated from historical data that CO2
emissions from fossil fuel burning (with a trivial addition for cement
manufacture) increased 4.3% per year if one excludes the periods of the
two world wars and the global economic depression of the early 1930s.
This figure of 4.3% has been extremely influential and has been widely
used to project future levels of atmospheric CO2- Many papers and

mentioned above generally foresee either an unchanged share for
nonfossil sources or a moderate expansion of nonfossil sources, to
about 20-35% over the next 50 years.